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Abstract 



A DLL (delay locked loop) circuit includes a signal propagation system and a delay control system. The signal 
propagation system includes a delay circuit which delays a reference clock signal based on a delay control signal to 
generate a delayed clock signal. The delay control system includes a sampling circuit, a phase comparing circuit 
and a delay control circuit. The sampling circuit outputs a first clock signal having a pulse corresponding to one of n 
(n is an integer more than 1) pulses of the delayed clock signal. The phase comparing circuit compares the first 
clock signal as a first comparison input signal and the reference clock signal as a second comparison input signal in 
phase to output a phase difference. The delay control circuit generates the delay control signal based on the phase 
difference from the phase comparing circuit to output to the delay circuit of the signal propagation system 
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[0 0 5 8] 0 4 (a) (c:;^$n6ft-§-N IdW V^<— 

^ 2 3-2r-ig$i^n> J^^^nr:/ y :y'7'7n :y:/2 

si^-^^f^^ns. :7 y ^/-/:7n 2 5liig$S ^ixTtft 

^Nl^l/2^iSlLr. (14 (c) {C;T^^n6fS-t 2 
2^S:tt};^?-rSo Y>'z<-i5' 2 7l;Jft-^2 2^^^UrS 
4 (d) IC^^ixSft-^N 2 ^^i^Jc-rSo 
[0 0 5 9 ] ^O^^. ft-§-NlJ:i. >r>'/< — ^23- 

2 <i:I^^(7)iiMS#Pfl^t>or-Y 2 3 - 1 {Cj: t) 
^m^tl. i7 V2 y^ \^'^>y<-^ 2 4{cm^^tl^o ^ 
>'y<—^2 7<Dmt)f>^H\y^/l^(Dtt. ^^y^l^'-O 
y< — ^ 2 4\t^y t^Ji^o -(>'y< — ^2 3- 

T 3 5{:i:?J->'L. n s/^ 2 4 «DttJ:tiJ^L 

[0 0 6 0] ^ >'y< — ^ 2 7 <Dt^t)i)^ L l^^/KT) 

^ C2 5/^ K>f V'^'^— 2 4 ::.<Oti 
— :^ 2 3 - 1 :6>bOfK-§-ii^ o ^'''"^ 

F E T 3 5 SOT-, D — ^ 2 4 

[0 0 6 1 ] Sfc. ft-§-Nl{:J, ^>'z<— ^23-3^ 
mLXR^^il. ^ VL y^ V-(l^^< — ^ 2Q\Z.^t}^iX 
60 ^ ^ y ¥-(>'^< — ^ 2 6(D^ ti yi7m^\^^^^ 
nrt^StTDT-, >f — 2 3- 3*>P?(Dtt}AJ:iSls^ 

ft-§-s 3 <^ brffi;^?^n6o 

[0 0 6 2] J£jLJi(7> J; 5 bT , ff #N 1 O/^/U^ (7> 2 
etc 1 0(D»j'&T-i^>':/y >'i5^inI£S5;5^ibft#N 3 ^ L 

ri±j;^$ti-5o :i^2(7>||^feJ^0Mr-t^, 

tfcgebT. fB^>ilS(7:>^'i':^ (ft-i-N 1 --r 2 

3 - 3—:^^ D ix^ K-Y ^5^ 2 6'-ft#S 3) <hi^>^ 

>'^(7>7-r > (ft-i-Nl—YV^^ — ^2 3-1— ^ 
D s/^ K-Y >'''^'-^ 2 4'-ft-i-N 3) ^-CiiMfi^— S 

[0 0 6 3 ] m^^^m<r^m3<ommmm\z.^^T)i.i^ 

lHlSS{COl^Tt^^-rSo lil5Ji, *^0J(7)m3<7?^ifeJg 

^(cj;SD L L[HlSSco«fij£;>S:;^L, EI6li, ms^oHifSi 

»^^{CJ:SDL L[n]^|^, :^1 co^JS?!0^{C*5itSD 
L L[H]S&<J:J^, ^^ig5S(H]S&lO@^ig$SiI5 1-4 <hi^ 
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(0 0 6 4 J g]5^#0BLr, %z(Dm:M^^m<D^i^'y 

3-2, DM7 y ix':/:7u sz-i/Z 5, NORIhISS2 8:6^ 
hfi:^o 2 3 - 2l^{t-^N 1 {C^J^^nri/^ 

5. ^ ^-^^^ ^ 2 3 - 2(7>tti;^(^ . DM7 D -7^713 5/ 

©^2 8{Ct±i:^^ixri^'5o NOR[i][^2 8(C{iiJ1^^j6^ 

[0 0 6 5] i^V-T^y >^:/^7l^. ^^-x^--^^ 2 3- 
1. n K-O-/^^^ 2 4 . Nf^ V-^^/U F E T 3 
5;&^b/^5o 2 3 - 1 t:ift-^N 1 {cgl^^ix 

ri^So^^'''^— ^ 2 3-10i±}*J^, ^nj/^K-O' 
/<_^ 2 4{C^jg^^ixri.^So ^ n ^--^^—i?^ 2 

i^6o ^ C2 ^ 2 4 (7>t±i;^fiNf^-v:^^->'^ 

FET3 SOKU-^VjC^JSE^turi^So Nf^YV^/^ 
F E T 3 5 coy— hl^ . ±fBNO RlH]£S2 8 

[0 0 6 6] ^fc. g^jiJg^l -4f^. ^V/-<-i$'2 

2 3 - 3 l^ft^N 1 ^cDai;^:?!^:^ n ^ 

[0 0 6 7 1 m3(7>^is?i^sr-j^, m\<r>mmmmb^ 

-3~:^D K^>'^^-i5' 2 6-ft^S 3) ^i^V:^^ 
y V^/cT^^-r (fe-^Nl--r>'/'<-i:5'2 3-l~i^a 
iy:5^ KYV/'<-^5^2 4Mt-§-N3) ^ T-5ilifi:^-Ji«i 

[0 0 6 8] mz.. me^^mi^r. m3<Dmmmm<D 

[0 0 6 9] me (a) IC;^^n5fB#N 13&W 
^ 2 3-2X'mM^tl. ^m^ixxy U y^yuy^2 

-^N 1 ^l>/2^^Lr, liI6 (c) {C:;^^ix-5ft#2 

2^ai;t^-r6. 

[0 0 7 0 ] r:(7:)^^, ft^Nll^, ^>'/<~-^2 3- 
3 t\^^(Dmm^m%: h -^X ^ 2 3 - 1 tcj; 

i5^n 5/^ KYV''^-^ 2 4{C-^?^^ixSo 
>'7'y ^i/^J^ft^jS^H U^/K7)^#. NORl5]^2 8 
cOffi;^(:iL U'^>'l-<b?:^ , o K-<>'''< — 2 4 1^ 
:^>'^/^-5o Z,<Dtziib. -(:y^< — ^ 2 3 - \t-h<D{t'^ 
liJKIE^tUT, m-§-S 3 ^|^«(7)5i5£^t>oft-^N 3 i 
LTttiJ^^iX^o t^fz. N^-t>'^>/l-FET(^;?^7-r^ 
D ^ ^ ly^^<—^ 2 4 OSlf^--(7:>JgS«^ ?i 
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[0 0 7 1 1 —5^, i^^y y >'^M»ft#-36^L L^^/KT) 
:^^IC{^, 7 y :y7'7 n 5/:/2 5 C0tb;^;5^H U-^/l-^O^ 

NOR0SS2 8(7)t±i;^f^L U'-^yi-^:?'.^:!? , ^^yi^ 
K^V-/^--^ 2 4l^;tvi:/^5o ^.(DtLib. ^>^<—^ 
2 3-\fi^h<om^Vi.BLm^ixX . ^^S3 tmm<r>'M 

/UF E Tl^yr7-r^C0r-, ^ X2 y i7 — ^ 2 4(0 

ft#*^L U^7K7?:©^tC, 7 y $/y7a 5/7^2 SOm;*? 
;&^L l^^/i-(7:)<^^, NORIhI5S2 8(7>a5;^I^HU^;i-^ 
^.^•9, ^ ti y i7 :y^<—^ 2 4\t:;ty tfj:^o Z.<Dtz. 
lb. ^>'/<->5^ 2 3- id^b(??ft#f:iai*^ti?tir\ ^ 
fc, Nf^-y >'^>/^F E TI:i;rv-#-SC0T-, ^J^nj/^K-Y 

[0 0 7 2 ] ^^c. {f-i-N 11^. ^ 2 3-2^ 

-^5^ 2 3- S^iiLTi^e^n. ^nyi^ \^^l^^<—^ 

2 6 {Ctli:^^ ^n^o ^ n ^ ^-^^^ 2 6 (7)^5^ C2 
iJ'S^li^Jfe^nri/^^orv ^ V'^'^-^J' 2 3- 3j&>b 

^ 5 br . ft^N 1 (7)/-^/U;:^CO 2 1 -Z><D%\\^X*-^ 

[0 0 7 3 ] NOR[ElS&2 8{C^-tx:r, NAND 

[5lSS;&^teffl^ixni^, i^^-T^y Viil^flt^ft-^-dmu^/i- 
coi:^!^. ft-^ 2 2 :ii^H i/^/i-O^ # ;rf tj-ft^N 1 (7)^ 

[0 0 7 4 ] roi: 5 {c. m3(7)|IJfeff^MrM^. fetstt: 

n-r. ft-§-N 1 ;d^^co^^ffi;^^ix^. ,^^<?: LT, 5> 

[0 0 7 5 1 t^^oT. :^3co|lit?f0M{cj:tiJi\ dl l 

[0 0 7 6 ] *^8^(7)B4 COH^^^MJCctSDL 

L[Hiss^lil 7^#SiLrm9gi-^o 

[0 0 7 7 ] m4cr)SMff^^{CcJ:6DL LlHj^l^, ^1 

ff^S 23&M4+Slt^[Hl{&S8{cii:^A:^^ix-f\ 5>i^lH]^ 

3 or-»^^nrfic«Jtgc[HisS8(c«^&^nri^5o 

^'T'y >'^''lH][§S5(D^j51(H]^6d^ l/n^JS)IHiSS ( n 1^ 
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[0 0 7 8] ^4(Dmmmmx\t. mm^ti y^m-^(r> 

[0 0 7 9] mz.. :^mm(om5<DmMj^m{zx^Di. 

L\Bim%:m 8 ^^mi^xmrn-r^^ 
[0 0 8 0] m5(Dmi^jf^m{zx^uLL\B}m\t. m 
(DmMmm(Duj^i^\M}^tm^jsT<o.^.xm^j:^a mh. 

S3 t\^xi^t}^<yyr 1 5\zm'^^^inx\.^^. t.fz. 

::^'d^'si^MMU l - l j^^fDcT^/^yi-^Of^O i ofcMJ^^b 
M-t^tt. (f-^N 1 C0n'''^/L-;^(7) 9 t?co 1 ocD/^/u;??. 

't mm(D^j}^^^f^'r^:it-^-x^ 
[0 0 8 2 ] ^^±nm LrcD l l iHissi^— ^ y , 

[0 0 8 3] 

ic /.^ b -rm^ $ij ® ^ ^ u ri ^ s o 

[0 0 8 4] *fc, ;*:^BB(cJ:SDLL(HlSSJ^, — 

[Hi] mwif.. :^^m<om\<Dmmmm\z.x^ui.i. 



(9) »BS 2001-298362 

16 

- VXh^. 

\mz\ mzvt. *«?^com2(7>|imfl^li{c: J:-5DL L 
[gl4] 1]4I^, ;*:^0J(7)m2O^JfeJf0B(C^^D L L 

10 [05] HSJ^. *:^ej(7>m3(7)|^Jfe?|0^{Cj:SDL L 

[He] li6(^, ;*:^8^com3 0|lMJ^^l;ict6DL L 

— \^xh^. 

[0 8] i^8(:i, :^^m(D^^(nmmmm\z.^:bui.i. 

[1191 11 9f^, t^^CODL L{H}S&0«m^^-r:/D 5/ 
[HlO] HlOfi. ll9{C;^^ix5t2§3^<ODL Llfil£& 

[iRF^toaP^] 

1 : '^^'Mm\B\m 

1 - 1 : "^^iSM^ 
1 - 2 : S^igM^ 
3 : AJ^-'^J^y^r 

30 6 : $ij^^{t#^^^ (:J>J^[H1£S) 

7 : i^>'>^!; >'i5^H5 

8 : tetitkg^lHlSS 

9 : tU;^?^^-[Hl?§ 

1 1 : ?<ti¥^—m^ 
1 - 3 : S^iiM^ 

1 - 4 : 

2 3 - 1, 2 3- 2, 2 3 - 3, 2 7 : 
24, Z% t^y^ 

2 5 : 7 y j^'^^^^o 
40 2 8: NORIUi^ 

3 5 : Nf^^ :/^7UF E T 
3 0 : 5i-jS)lH]|^ 
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